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(54) DEVICE AND METHOD FOR VOICE SYNTHESIS. PROGRAM. AND RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a synthesized voice which is rich in feeling by 
generating the synthesized voice whose voice quality is changed according to the 
state of feelings. 

SOLUTION: A parameter generation part 43 generates conversion parameters and 
synthesis control parameters according to state information showing the state of 
feelings of a pet robot. A data conversion part 44 converts frequency characteristics 
of phoneme piece data as voice information. A waveform generation part 42 obtains 
necessary phoneme piece data according to vocal sound information included in a 
text analysis result, processes and connects the phoneme piece data according to 
the vocal sound information and synthetic control parameters to generate 
synthesized voice data of the corresponding vocal sound and voice quality. 
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W?^1*«S:^i^-r^, T'-^'3E^gI5 4 4(i. ^ 

[0 0 9 5] -euT. ;^7'3'7's 5ic:ii;t/L, 

s„ + ai s„-,+a2S„-2+* • • 

i^i^7•/^ffl[s.<^^^alJ^iS (j^jK^syffi) s„' sr, ia*<o 

s„' =— (aiS„-i+a2S„-2 + 

[0 10 0] ^ (i) lcJ3v^T. {e„} (• • 

Sn=e„ — (ai s,-i+a2 s„-2 + 

S = E/ (l + o, z"' + 02z"' + 
{at, ^ (4) {C*5V^T, SirEtt. ^ (3) {C*3lt5 

e „ = s „ — s „ ' 

[0 10 4] fi^o-c. ^ (4) mmf-mmwua, 

$r I I R (Infinife Impulse Response) y 4 >V^ <D9 
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[0 0 9 6] IP*>. r<75»-g-, jS?K^^a54 2tt, 

[0 0 9 7] j^A±»J;5«-, <S^»^7'>'^M^-S<3#> -8- 
©Ji^y-; 7 ^ - 7 ;^ - ^ I- J; o T^Ft»«?r 

[0 0 9 8] 0 8 {4, #^1f ^lEttas 3 6 (H 

^tLTo, m^ammf-mmwc (lpo x-$>i>m^ 

lil6rojftff^^fi£Si54 2i0^fi£^!)^*LTV>a„ 
[0 0 9 9] rr-C, i»?^^»J#»»4. 

^/i^?5:*:febnfc:i fill Sa^^ «r ffi V ^ /cYul e-Wa Iker cO 

PP05-9->':/yV'fii s„., , s„-2, • • s„.pt:i. ^ 
+ ap s „-p =e„ 



(1) 



, s„-p*»V>-C, 



Pffl<^^*ffl[s„-,, S„-2, • 
• • • + ap s „.p ) 

• • • (2) 

e„.,. e., e..,. .-OH, ¥*&ffl*S0-e. 

[0 10 1] ^ (1) 75^e>, ■^^■>'7•/^Ms„^l. ^ 



+ ap s „ - p ) 



[0 10 2] 



+ ap z ') 



(3) 



(4) 



(0 10 31 r rT% ^ (1) JBiO? (2) 75»b, e„ 
... (5) 

[0 10 5] m 8 (D^m^fii.U 4 2(4. ^ (4) |C Lfc 
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to 1 0 61 IP*,. mmm^-±^^6 oti. mmm-t 

[0 10 7] :ic-c% mm\t^±is.^6 oizi-i. mmn 

[ 0 1 0 8 1 IDS icjoVNT. loC0*P»^6 1, P<@(D 
aSlelSS (D) 6 2,75M6 2p. *3J;U5P<B<D*^S6 
3,7iM6 3,fi, ^^-g-fifefflco-^fife^^f/w^i: LT»I 
I R :7 ^ /w^ Sr«j* LT*5 ►) . ffildft^^figSC eoA^h 

10 10 91 IP*,, oti^m^-r^mm 

lasse 2p.,|;ia;/3-r5 title. S5»5§6 3,tcai;^i-r 

lO 1 1 Ol im^6 1 14. *#^6 3,7iS6 3p<om 
;tli-'<Ti:. glSft#e tSrJP»b. ^W^jpjfifemSr. 

F (e) =1/1 1 + a, z ' 

(0 1171 JliS^l^tt^m^ 7 3iCI4. y<7JP^-^± 

^SiJ4 3 (He) Astii;^-f 

> - ^ le Lyc755o-r^#i-r2> r i: (c J: . m^^mmwc 
[0 1181 rr-e. m 9 <Dmm(r>mmx'i-i.. 

14Xmia5 7 3(i. #^«0,?llfi57 3 Ai-^ 3^-l'-»J--7 3 B 

[01 191 Wm^m^ 7 3 (4. :7- y 7 2 7)> 

hm^^ri^:^^^ hJi-F (0) Sr. 
SI^^^So BP*>. #SS*aSlfi5 7 3 A(4. 
SrAt^i-t. ^ (6) Sr. 6 SrA e IC#;?lTS53I 
L. ;^2SIS*ft:*r|6]f-f*«ISrfTcfcJ^^^' h.'UF (AO) 

[0 1201 wC^^-S-. W^i-'-^^;^— i^A^^ 
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[0 1 1 11 -Slgc^i^gBe 414. ^ift*^ff$8fB 

^.U4 5A-h. x^;^ hW*T^*ic-^*tL?)^gg^«c:tS 

a,, • • •, ap^rgS^tUL. ttl^'iX^. m^^6 3 
, 75M6 3p(C-lr y h-TS J; 5 {-/ioTV^S. 
[0 1121 iS^le. 119(4. #^tt#fB1S§|5 3 6 ([H 

^tLT(0, ^Jx.«. i^^KTSiJ^IS (LPC) X'^^m 

10 [0 113] ^^mnmm.n3 eizm^^titz^^mm 
t \^x(Dmri'^m^M\t. ^i^y^^i'^ 7 1 icw^^n 
5o -g-^^'f/i'^' 7 1 (4. m8izisif^i^<oi}a^f-m6 

1. P{@oa5ilHl8S (D) 6 2,7!rM6 2,. HXXJ^PfS 
<75^SiS6 S.TiMe 3pr-/i5-g-^ft:7^-/u^i:Isl^(7> I 

my'--?) (-^^-r^o rcD#^x-:j'<4. 

mSP7 2lcW*&$n?>o 
20 [0 1 1 41 7— y 3^^ife^a5 7 2f4. •g'^7w/V'^ 7 1 

i!cgS«<o<t-^. IP*,. h/wi^^e*. i^jgE^l^ttS 

[0 1151 t^oT. -g-^7-<yw-^ 7 l*3j;t;!7— y 31 
^^gC7 2T-(4. mm^mWMa,, a,. • • • , ap 

h/uF (0) w <ois?i^^zij'e^ 

^^»4. ^<Dm. 0iJx.«. 2*:^tcLfc*st/\ eSr0A»e> 
nt.X'{C^it^-^i>:^tliZX^Xl,n^ Zt7!>iXti>o 

30 [01161 

+ a2z"'+* • •+apz"' I' 

... (6) 

y-^t^iSo f*iHI^^7^-^A(4. ■fi»Jx.»4, 

0. 5 75^2. 0<^«iH(*9cofiIi:-r5r i:*s-C§r5, 
[0 1 2 1 1 7 3 B(4. 7- y 31^^*15 7 2 

t{cJ:<9. •tOii5tK^^I^*7tl4ffl)ffi-r 
•5o iP*>x f 7 3 B{4. h/WF (e) IC 

40 >!tLT. fil^tf. in 10 (A) (C.T^i-J: 5 T'iil^t^fT^i^i^ 

^fcf4lllio (B) (c^-f-J; ^'tel^ttw 

(0 1 2 2] - rX-, (Hi 0ie*DV^T. g^'/'i'VSr. 
f c (4iliK^Jl&iC*. f.(4!«^itl*. f.tt^^T^-^ 
(-g-^S^-i'yU:^' 7 i7!(5til;'3i-S^^7'-i5') of-:/7°y 

50 (0 1 2 31 /<f*D. -asfc. mi 0 (A) (Dmm^my 
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h(ot^j:^. mio (B) (D-m^t^S-y ^ j\^^^M'tfz 

[0124] ifc. 7 3 -CJi. ^(O 

M.^M^^^x'jy^{\ineT)^t^^^m\^x^ y>^{^ 

[0 12 51 ^iSISc#tt^mSl5 7 3 (C:fc*V^TJ^^S^4#^4 

[0 12 6] LPC5i^t?f§|5 7 5(^. U ^^i^^SB 7 

4;?>^??Ol^^T^-^Sri^?i^^ffl»J5>W"f-6w^tcJ:t). «ft 

iUr. ^^^^1S«falSSFP4 5 (EI6) tC#^j^LT|E 

[0 12 7] /^ib\ rr-Cfl. 'S'p(D!^m^<y^-^ t 20 

[0128] ifed. la 1 1 (i. W^if «I5««FP 3 6 (EI 

e(0&m±^n4. 2cO^^S;0iJSr^LTV^'5o 
[0129] ^j^*J^«fi58 1 Idd. gS#if«. ^^«1JP 

iCTt^orVN^o ^S9^®J^^§^5 8 1 ^tT.5?Ott»t»a^ 30 
[0 13 0] iK?^«j^lH5 8 2(i. Sji^S»J»«fB8 l<Dmm 

[0131] mz. m 1 2 (i. ^^tt^Rieigsp 3 e (n 

^^354 4(i. 'g^^:7^yl.^ 7 l4Bj:t/L PC5>WgI57 
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[0 13 2] figoT. 0 1 2(7:)x — ^^X^lfi5 4 4l?(i. 

:7-!;:ni^^a5 7 2^c:^ov^T. ^mf$RtfitieB3 6 (m 

14^i^«F|5 7 3tC#t?^^tt5o jaiK^#'l4^m$P7 3fi. 

-!;3i^^$i5 7 4 {cffi;^"r5o my-')=^^^m A 

^»*^iS«^ LT. ^tfeW^1W»IStiffl5 4 5 

[0 13 3] ^V^-v^^fTt >^ 

n;Jf:yh {WkU^ y V t l.X (D wt^ V) icigffl Lfc^ 

[0 13 4] t^iS^ *IIJS(^)JF^flg(-:^l/^T{i. ±aiLfc 
— ilcD^S^. CPU 1 0 A{cyu>/^A^^n^ii:6 
z.t\zX.y>no ^o\zl.fzt^. 

[0 13 5] r:iT% rn>/7J^**. fob7?>^Ci^P«^y 
lOB (0 2) iC|G«^-li:T*5<fdl. yx2y\f'- 
FS^) T^-f^^. CD-ROM (Compact Disc Read Only Memo 
ry), M0(Magnetooptical)-r^;^i5', DVD(Digital Versa 

tile Disc), mn.y'^:^^. ^^flc^^y /^^*coy 
m) bT*5< r ^UT. r J: 5 y 

LT«#^L. o;J^-/h O^yiOB) h -/^ 

[0 13 6] ^/c. ;7'o^^A(i. ^-i^^-n— K1^^ h 
-eteaHb^tt). LAN (Local Area Network), -O-iJ^— ^ 

^ y 1 0 B {^-r h —/i--t^ r ^^T- 1 
[0 13 7] V'D^^ >r ,y 

^^y 1 OBic, mM>\z^:^^ h-/H-5wi;55 
[0 13 8] fj:^. :^mmmzi6V^X. CPU 1 0 A(C 

^m<D^m^n^'^^fz^(o-fu^^j^:^WM't^^^ 
mmzf&^x^^mzmmi-^'S^^wi^^j:< . ^^mh^ 



( 12 ) 



2002-268699 



21 

[0 1 3 9] >^ni/^i^(i. 16DCPU(Cj;i9*Qf 

5>Sic^ll $ n ^ t o T t) ^ V \ 

[0140] m^. m 5 c^^^^-g^^^g 5 5 it. ^mco 
[0 1 4 1] -^CLT'. mi 3(i. "^^^f^mms s^m 
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10 



[0 14 2] •T'oi/^i^ft, n^^t**^ — ^(Cf^jK^tbT 

V>;5t£^J^ft:^ LT(?:)/^- Kt^w';^^:^^ 1 0 5-^ROMl 

[0 14 3] feSV^(i*fc. :7"n^^i>>(:i. y^n^/f- 
"r^:^^. CD-ROM, M07^>f>^^, DVD. -< ;^ . 

^ y ;i elf CO y M.-y<yj\^t^mmi^ 1 1 1 tc. - 

5o rcoj;p?iy A— ^^z/yufE^iKflci 1 His 20 

[0 14 4] /^4b\ :/n>/^A{i, iStiLfcJ: 5»/c^y A 
>^yufE«^jSEf*: 1 1 l vt"::!- — ^(^>r h- 

»9 . LAN (Local Area Network) , ^ — -t- h ^ 

>^u^^A4:. iimasi 0 ST^gmU. P^a-r^^'N-K 30 

[01451 =2>^fc'^ — CPU (Central Processing 
Unit) 10 2 $rF^jScUrv^5o CPUl 0 2 {at. ^<:^ 1 

0 1 Sr:^M.r. Aa;^>r :^i5?:7^— ;^ l 1 0;i5^jgg^ix 
T*3<9. CPUl 0 2{i. Am;^-<i^^:7^— ;^ 1 1 0 S: 

^^T'«^$n^A;^a5 1 0 7;6-'^^t^^ix^C:<h(Cj: 
t)jt^:65A;^^tL5 (t. ^nf-L/c;6>oX. ROM(Read 0 
nly Memory) 1 0 3 (ClS-j&'j^nTl^'S ASrSItT 
■t-5o fc^VM^. ^ti. CPU10 2?i. Kx^;^^ 40 

1 0 5(^^lrt$ti.rv^5^n^'^i:s, mM^\^<n^-^y 
h9-^^^h^m^ti. iimasi 0 ST'Sft^tiT/^- 
Kx^;^^ 1 0 5(c>f s 
/c(1'K^-1':/1 0 9(::ig*^n/c:y 

1 1 1 ;^>^^^^tH^i^T^^— Ky"*-r;^^ i 0 stc-fv;^ 

i /I' ^ tltlZf ^ ^ . RAM(Randoni Access Memor 

y) 1 0 4|;in~ KLmtT-f'So rtldJzt). CPUl 0 

v^^i±a!Lfc:/^ •>'^lll(7)tg^{;iJ: '9tT^tt5^SSrtT 

9o ^UT. CPUl 0 ■i<D^m'^^^. ^>micft so 



CT. fi?ijx.«. Aa;^-f 1 1 0 5::fM.r. 

LCD(Liquid CryStal Di splay) t' — ;^ ^T'tS/^c ^ 
^aj;^a5 1 0 6;^^^)^;^. iim^lOS^-^ 
il^ft. ^btcf^. Kx>r 1 0 5(ctS^^$it 

So 

[0 14 6] /^:^o. ^Higcoff^ffir-Ji. iStf<7)4^l^(::S 

[0 14 7] ^fz. :^mi^(omm\^^^^xit. v-^y^ v 

^K-rs J: 5 l--rs :i h t "^rtg-T^fe Sp 

[0 14 8] 

[mi] SriSffl b/c n 5/ h <7)— ||S£cD?g*|0^ 

[[22] hcOF^gp^^^JSr^-r^^n :y>7|llT'fc 

[0 3] :=^i^vu^^\o<Dmmmm^mi:7f^'t':f^v 

[114] ^^^^iffiSBS 0AcO«^^!]?r*i-:/n2:y^|2T* 
[Els] =^^^mM5 S(DmfSimi:7r^ir':^^ y ^mx^ 

-So 

[lae] miij^^$i5 3 2<Dt#i7$;^f)^^-r:/c3:y^iiiT'fe 

[SI 7] ^iij^^in5 3 2co*^lS^rlft?^i-e>'D-^^- 
^T'fe6o 

[128] m^^i&^A2(Dm\<^mjSLm^7f^'r':/^y^ 

[H 9 ] 7^-i5^^^$I54 4 (Dm 1 ^?5«I^WISr^t":/D :y 
[12 10] ^ ^i^-Yif 7 3 BcDifLS^IA^^-rsfcifiixDia 
[121 1] 2Sff^^^a5 4 2co||2(D«^0l|*:^"r:/n 5/ 

[12 12] v'-^m^UA 4(Dm2<Dm]&m^^'r':f^ , 
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— 7, lOA CPU, lOB ;^^!;, 15 
16 CCD;^7^^, 17 ^'^^irrx 
f-, 18 ^e-;^7, 2 1 AD^^aS, 2 2 
WSittttSaS, 2 3 -^.y^>>/§P, 2 4 
/1-I5li^, 2 5 JfgfElt^, 2 6 :^&l51t??l5, 
2 7 ^^(ZFpllttaSlS, 3 1 y'^^ hm^^, 3 
2 mW\^f&^. 3 4 i^l^lStSaS, 3 5 ^^ffl 
:fcfel5lS«FB, 3 6 »^1t»l5l«§l5, 4 1 «|»^ 
^§15, 4 2 m^±f^^, 4 3 ^ - ^ 

as. 4 4 x-^gE^SB, 4 5 2Em#^t»®ieit 
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as, 5 0 ^i^-^At^mmn. soa «^^>i« 
as, sob mm's^m^, 5 o c /£;^i«isa5, 5 
1 ^T-vuteitas, 5 2 nwi^^^^tsas, 5 3 
mmm^mm^, 5 4 mmmmu, 5 5 
^as, 6 0 igftm^^^as, a 1 ap»s, a 

2.7^S6 2p ill£[ElgS, 6 3,7!/M6 3p mW-^, 
6 4 ^^#t|&a5, 7 1 '^jS^'^/^^, 7 2 
D in^^aS, 7 3 m^^^^^^U. 7 3 A 

#ag«Lsa5, 73B ^3^>rif, 74 a?:7— 
10 !; :x.^^a5, 7 5 LP c^was, 8 1 ^mmm 

as, 8 2 jS?gjK^as, 1 0 1 y<:^. 10 2 
CPU, 10 3 ROM, 10 4 RAM. 10 5 >'^— 
K^><>^^. 106 ai;^ias. 107 A;^a5. 
108 ji^tas, 109Vy^y. 110 Altiti 
>r>-^:7i — 111 y A— /<>^/u|B4 
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CPU 
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-110 



-111 



(72) mm^ mm j«f& 

:*::^tsSJiiiE::ibp^pjil6TS 7 #35-^ y: 

(72) 



(72)^p>e# mm 

mMfPp"pJI||2:|tp"o;i|6TS 7#35-^ y: 

F^— 2C150 CAOl CA02 CA04 DA05 DA24 
DA25 DA26 DA27 DA28 DF03 
DF04 DF33 ED42 ED52 EF03 
EF07 EF09 EF13 EF16 EF23 
EF29 EF34 EF36 
5D045 AA08 AA09 ABll 



